Abstract. The deposition of nutrients N, P, Ca, Mg, Na and K from the atmosphere on a coastal maquis ecosystem was studied over a 12-month period (1981)(1982). The annual precipitation during that period was 1065 ram. Nutrient input was estimated as 5. 72, 0.24, 30.31, 3.40, 23.99 and 1616kgha-~ year -~ for N, P, Ca, Mg, Na and K, respectively. Chemical analysis of throughfall showed enrichment for all the nutrients studied. It was concluded that nutrient input from bulk precipitation is an important contribution to nutrient cycling of the Greek maquis ecosystem.
Introduction
Although the atmosphere has long been recognized as a source of chemicals (Tamm 1958) , only recently have biologists stressed its role in the biogeochemical cycles of terrestrial ecosystems (Bormann and Likens 1967; Guthrie et al. 1978; Schlesinger and Hasey 1980; Feller 1981; Schlesinger etal. 1982; Brown etal. 1984) . Mediterraneantype ecosystems usually occur on nutrient-poor soils. The low plant productivity, the steep or dissected topography and the relatively high erosion rates in most of the areas with mediterranean-type ecosystems (southern California, central Chile, Mediterranean Basin) limit soil development and fertility. In general, soil nutrient deficiencies have been noted in most mediterranean-climate areas (Rundel 1979, among others) . Although the deposition of nutrients from the atmosphere is small compared to the annual uptake by the plant community, it is of equal importance if the low soil fertility is considered.
This study deals with nutrient input from precipitation to an area of coastal maquis (evergreen sclerophyllous tall shrub communities) of northeastern Greece. It is part of a broader study on nutrient cycling in this mediterranean-type ecosystem (Arianoutsou 1989; Arianoutsou and Paraskevopoulos, unpublished data), and aims to give some estimation of the geochemical cycle of nutrient imports to the ecosystem.
Study area
Bulk precipitation (rainfall plus dry fallout) was collected at Stavros, the experimental site (40039 ' N, 23~ ca. 20m above sea-level, 60 km northeast of Thessaloniki, Greece). The vegetation is maquis and the soil is alluvial on biotiticgneiss amphibolitic metamorphic rocks, up to 1 m deep with pH of 5.5-6.0 and an organic matter content of 7.5% (0-2 cm depth). The vegetation is 20-25 years old and is dominated by Quercus coccifera L. (32% in biomass) and Arbutus unedo L. (15% in biomass). Other woody species occurring in the area are Phillyrea media L., Erica arborea L., Quercus ilex L. and Cistus sp. The average canopy height is 2.0-2.5 m and the area has a mediterranean climate.
Materials and methods
Rainfall was collected at regular 20-to 30-day intervals from two rain-gauges which were maintained at fixed openings throughout the experimental period. Rainwater as throughfall underneath the canopy was also collected from six rain-gauges placed in groups of three under the dominant shrubs A. unedo and Q. coccifera chosen at random.
The rain-gauges (200 cm 2 in surface area) were set 0.5 m above ground-level. They were covered with fibreglass mesh (1 mm z) to prevent contamination from birds, insects and fallen leaves. Each rain-gauge funnel was attached to a stainless steel collecting bottle. A preservative (0.5 cm 3 0.05% HgC12/1 N The water samples were stored below 4~ until analysis. They were analysed for cation (K, Na, Mg and Ca) concentrations by atomic absorption spectrophotometry. Total dissolved phosphorus was determined by predigesting all solutions with HNO~ and then determining the resulting orthophosphate in a Technicon Autoanalyser according to the method of Varley (1966) . Total nitrogen was considered to be the sum of nitrate, nitrite and ammonium nitrogen. After Kjeldahl digestion, total nitrogen was determined automatically using a Technicon Autoanalyser (Varley 1966). [1981] [1982] , total annual precipitation was 1065 mm and was unevenly distributed in time (Fig. 1 ). There were two peaks in spring and autumn and two lows in winter and summer. Nutrient inputs during this period ranged from 0.24kgha -1 year -1 for phosphorus to 30.31 kg ha-~ year-i for calcium (Table 1) .
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Results
During
There was variation with time in nutrient deposition (Table 1 ) and concentration (Table 2) which did not show any clear seasonal pattern. Monthly nutrient inputs from rainfall were correlated with monthly precipitation volumes in the case of nitrogen, magnesium, sodium and potassium but not in the case of phosphorus and calcium (Table 3) .
The comparison of concentrations of nutrients in rainfall (Table 2 ) with those in throughfall (Table 5) shows that the rainwater was enriched by its passage through the stand canopy. This enrichment is shown better when using the ratio of throughfall to bulk precipitation inputs based on the concentrations of the nutrients (Table 7) . On the other hand, when comparing the deposition of nutrients from rainfall (Table 1) with those from throughfall (Table 4 ) no such evidence can be seen (see also Table 8 ). The reason for this difference is that the final volume of rainwater reaching the ground after passing through the canopy is usually less than that in the open. Therefore, even if the concentration of an element in throughfall is higher than that in rainfall, the overall amount of the 
